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Prof. Purser's investigation, which from the first has been deemed by the author of the present paper to be of much interest and value, was to the following effect, the question being:—
To find whether a ray of light passing infinitely nearly horizon-talk/ through the atmosphere will be bent with a finite curvature, or not bent at all; and whether the curvature approaches to a maximum or to a minimum as the direction of the ray approaches towards horizontality.
Conceive two laminse, Lamina 1 and Lamina 2, each of the thickness X.    Conceive the density in each as being constant, but that there is a sudden
increase of density in passing from the one     __
to the other.    Then the ray of light PAO     2
will at A be suddenly bent or deflected
from its previous line.    This case may be                 lg'
substituted mathematically, when the laminse are taken infinitely
thin, for what actually occurs in the atmosphere.
Now in the atmosphere the deflection of the ray of light in passing from the middle of one lamina to the middle of the next, as from D to E} is evidently proportional to the thickness assumed for the laminse, the thickness being small. Hence, if we take 8 to represent the angle of deflection at A, we must bear in mind that 8 oc X for any given angle of incidence, or that 8 must be infinitely small when the lamina is infinitely thin. Let the angle of incidence PAB = i. Then, by the ordinary law of refraction assumed as applicable to this case,
sin i = /a sin (i — 8),
in which /j, denotes the index of refraction for passage of a ray from one lamina to the next when the thickness of the laminas is X.
Q-t v-»   n
Hence-----= sin i cos 8 - cos i sin 8, or by dividing by cos i,
tan i          .       £      .   5. -----= tan i cos 6 — sin o.
But 8 must be infinitely small, the laminoa being infinitely thin. Hence for infinitely thin laminse we have sin 8 = 8, and cos 8 = 1. Hence the previous equation becomes
tani     ,      .     5,
-----= tan i — 6,
or
„.      u— 1
5 = ~- —    tan i.